1.0

SECTION 1.0-EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

Maintaining Gloucester Harbor asaworking harbor isaprimary god of the recently completed Gloucester
Harbor Plan. Insupport of that god, the Harbor Plan identifies dredging as a priority action, to support
the many commercia and recrestiond facilities and uses that make the harbor what it is. The following
facilities in Gloucester Harbor and the Annisquam River have reported a need to dredge:

. 16 indudtrid/commercia facilities
. 9 City landings
. 4 marines

. The Fish Rer, the Annisquam River, and Smith Cove

To dredge these facilities, Gloucester needs a place to safely dispose of the dredged materia. However,
Gloucester harbor sediments are typicd of the urban ports of the Northeast and contain contaminants as
aresult of years of industrid and commercid activities. These contaminants are potentidly harmful to
marine life, and much of the sediment therefore cannot be disposed of a the ocean Ste that was used
frequently inthe past. State and federa law requiresthat the sediment that cannot go to the ocean Ste must
be“managed” toremoveit from direct contact with the environment. Thetimeand cost required to manage
these sediments, by identifying environmentally responsible and cost-effective digposal Sites, is often so
great that marine facilities cannot afford to dredge.

Because maintaining working ports and harbors is so important in Massachusetts, the state, through
Massachusetts Coastal Zone Management, and with funding and support from the Seaport Advisory
Council, is working with the City of Gloucester to identify localy acceptable digposa Stes for materid
dredged from Gloucester Harbor.

The purposeof this Draft Environmenta Impact Report isto investigate al of the potentid optionsavailable
for the management or disposd of Gloucester Harbor dredged materid, and to present for review and
comment arecommended approach. Commentsfrom the public, the City, and state and federal regulatory
agencieson theinformation and recommendationsinthisDEIR will guide our continuing work with the City.

This summary of the Gloucester Harbor DMMP DEIR presents an overview of the full report contents,
ligts the principa environmenta impacts of the dternativesfor dredged material management and identifies
measures to be implemented to mitigate unavoidable environmenta impacts.

1.1  Nameand Location of Project

The project described in this DEIR is the Gloucester Harbor DMMP, in Gloucester, Massachusetts. An
Environmentd Notification Form (ENF) wasfiled for the Gloucester Harbor DMMP on March 16, 1998,
by Massachusetts Coastd Zone Management (MCZM) and the City of Gloucester, the project
proponents. The location of Gloucester Harbor is shown in Figure 1-1. The Executive Office of
Environmenta Affairs (EOEA) file number for the Gloucester Harbor DMMP is 11534.
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Figure 1-1: Location of Gloucester Harbor
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1.2  Project Description

This DEIR includes an analyss of dternative upland and aquatic dredged materid digposd Stes and
dternaive technologies to treat sediments that are unsuitable for unconfined open water disposal
(“unsuitable dredged materid” or “UDM”) for eventud digposd or beneficid reuse. The DEIR identifies
one preferred dternative for disposa of UDM, congsting of four Confined Aquetic Disposal (CAD) Sites.

The DEIR recommendsasingle preferred dternative, with four aguatic disposa locations. Public comment
will be invited on this DEIR in full compliance with the regulations implementing the Massachusetts
Environmenta Policy Act (MEPA). The preferred dternative will be evauated by additiona Ste specific
andydgsin the Find Environmenta Impact Report (FEIR).

The Gloucester Harbor DMMP provides a mechanism for baancing existing and future needs for the
disposal of UDM associated with the maintenance or improvement dredging of harbor fecilities while
maintaining existing environmenta resources. Theframework establishedin the Gloucester Harbor DMMP
provides technicd information in support of the harbor management gods of the City of Gloucester and
the sound management of Gloucester’ s environmenta and maritime economic resources.

1.2.1 DEIR Development Process

The Gloucester Harbor DMMP DEIR was developed in close coordination with a working group
representing diverse local interests. This group, the Gloucester Harbor Dredging Subcommittee, was
gppointed by the City as a subcommittee to the full Harbor Planning Committee, and now to the Harbor
Pan Implementation Committee. Four (4) presentations and nine (9) working meetings and two (2)
screening meetings on the management of dredged materid were held with the Gloucester Dredging
Subcommittee. In addition to the above, six (6) meetings were held with various recreationd and
commercid fishing interests to gather further loca input on thelr understanding of the Gloucester Harbor
and surrounding waters (Massachusetts Bay) marine environmen.

This project has also been coordinated closdly with State and Federal regulators with review jurisdiction
over the disposd of UDM. Reviewing agencies have been involved at key project milestones, and their
commentsaccordingly incorporated. Thisearly coordination hasbeen essentia indeveloping the preferred
dternative put forward in this report.

GLOUCESTER HARBOR DMMP DEIR 1-3



SECTION 1.0 - EXECUTIVE SUMMARY

1.2.2 Public Comment Process

This DEIR represents a key milestone in the MEPA (Massachusetts Environmenta Policy Act) review
process for public comment. Upon notification of receipt of this DEIR by the Secretary of Environmentd
Affars in the Environmental Monitor, there will be athirty-seven (37) day review period from the date
of notification of the availability of the report. MCZM will coordinate with the City if an extension of the
comment period isnecessary. Commentson the Gloucester Harbor DMM P should bedirected to MEPA:

Secretary

Executive Office of Environmentd Affars
Attention MEPA Office

EOEA No. 11534

251 Causeway Street, Suite 900

Boston, MA 02114-2150

All comments made on the Gloucester Harbor DMMP DEIR will be addressed in the Find Environmenta
Impact Report (FEIR), cons stent with MEPA' spurpose* to provide meaningful opportunitiesfor thepublic
review of potentid environmenta impacts’ associated withthe project. MCZM will continueto coordinate
closely with the City in the development of the FEIR to provide opportunities for public involvement.

1.2.3 Purpose and Need

The purpose of the DMMPfor Gloucester Harbor isto identify, eva uate and permit, within the upland and
aquatic Zones of Siting Feasibility (ZSFs) for Gloucester Harbor (see Figures 1-2 and 1-3), dredged
materid disposa Stes or management methods for the disposal, over the next twenty (20) years, of
dredged materia unsuitablefor unconfined ocean disposa. Thelack of practicable, cost-effective methods
for the disposal of dredged materia unsuitable for unconfined ocean disposd in an environmentaly sound
manner has been along-standing obstacle to the successful completion of dredging projectsin Gloucester
Harbor and other harbors throughout the Commonwedlth.
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Based on dredging records collected in the Massachusetts Navigation and Dredging Management Study
that was completed by the USACE for the State of Massachusetts (USACE 1995), atotal of 1,178,370
cubic yards (cy) of materid has been dredged from Gloucester Harbor and the Annisquam River since
1932. Much of this volume was dredged prior to 1966, when the federal channel and anchorage areas
were created. Additiona dredging in the harbor since construction of the channd has included USACE
maintenance dredging, projects performed by Massachusetts Department of Environmental Management
(DEM) at various locations, city dredging and many private dredging operations.

The volume of sediment to be dredged from Gloucester Harbor over the next twenty years has been
estimated through surveys conducted by the USACE (1996) and Maguire (1997). The dredged materia
volume estimates are needed to identify, plan and permit a disposd ste(s) with sufficient long-term
capacity to accomodate the needs for Gloucester Harbor.

The tota volume of sediment to be dredged from Gloucester Harbor over the next 20 yearsis estimated
at 514,440 cy. Thisfigure includes a 20% contingency added to the surveyed volume to account for any
uncertainty in the volumes provided by the marineusers. Thevolumes presented in the sub-sectionsbelow
are without the 20% contingency.

During the 1997 survey, dl shordinemarinaowners, municipdlities, utilities, sate and federd agencieswere
contacted viaamail-back questionnaire, with follow-up telephone calsto non-respondents. Marineusers
were asked to complete a questionnaire, denoting dredging footprints, volumes, and anticipated time
schedule over the next 20 years. There were over fifty facilities (i.e. marinas, basins, channds) identified
in the inventory, but not dl facilities identified a need to dredge. The maintenance dredging of the
Annisquam River isthe largest project. The USACE has dated that the River isin need of maintenance
dredgingimmediately. The Annisquam River issubject to heavy sltation and, on average, requiresdredging
every 8years. Therefore, over the DMMP s 20-year planning period, an additional round of maintenance
dredging has been included in the inventory. The inventory represents a planning estimate based upon
reported need. Neither the inventory nor the DEIR establishes alist of projectsthat will or will not (by
their absence from the inventory) be dredged.

Dredging of private marinas comprises a sgnificant portion of the totd materid to be dredged from
Gloucester (Figure 1-6). However, there are no maintenance or improvement dredging projects planned
for the Gloucester Harbor federa channd and anchorage aress. Inthe origina dredging inventory (1997),
a proposed deepening of the federal channel from 20 feet to 26 feet was identified as a potentia project
involving 427,000 cy of dredging in the entrance channd, north channel and anchorage area.  Further
federd and city review has determined that this dredging is not necessary to support current harbor uses.

Given the assumptions presented above, it is estimated that gpproximately 276,000 cy of sediment to be
dredged from Gloucester Harbor over the next 20 yearswould be UDM. For planning purposes, a20%
contingency has been added to the unsuitable volumeto arrive a avolume of approximately 333,000 cy.
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UDM Volume by Category
Gloucester

Federal
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Figure 1-4: UDM Volume for Gloucester by Project Type
(does not include 20% contingency)

Table 1-1. Dredged materid volumes (cy) for Gloucester Harbor for next 20 years

Inventory Inventory Total Suitable Dredged Material? Unsuitable Dredged
Total with Contingency® with Contingency Material® with
Contingency
428,700 514,440 183,600 330,840
Notes:

! Contingency is 20%
2 Quitable for disposal & MBDS
3 Not suitable for disposd a MBDS

Depending on the sdection of disposa type (upland, aquatic) and location, there may be an additiond
volume of UDM. For example if a CAD cdl footprint contains UDM, then the volume of materid
excavated for the creation of the CAD cells would aso have to be managed as UDM. This scenario is
discussed in greater detail in Section 8.0. To put the amount of UDM into perspective, 330,840 cy would
cover approximately 205 acres to a thickness of one foot or cover the State Fish Pier to a depth of over

sixty feet high.
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1.2.4 Alternative Disposal Sites

1.2.4.1 Universe of Sites

Possible geographica locations to implement upland and aquatic disposa dternatives for UDM  were
investigated within the upland and aguatic ZSFs defined for the Gloucester Harbor DMMP. Thelogistical
bass for each ZSF, described below, established a reasonable search area to develop the universe of
potentia disposa locations. A description of the development of the upland and aguetic universe of Sites
consdered for the Gloucester Harbor DMMP follows.

Upland Universe

The Upland ZSF was established based upon areasonable truck travel distance from Gloucester Harbor.
A 50-mileZSF (Figure 1-2) was established becauseit isthe maximum distance atruck could travel to and
fromthe dewatering Stein anorma 8-hour working day. Thisincluded thetimefor loading and offloading
at the dewatering Site and disposa Site, respectively. The Upland ZSF includes: most of eastern and
southeastern Massachusetts, extending asfar west in central Massachusetts as 1-495;and most of the New
Hampshire coadlline to the north. Commercid landfills within these states were aso investigated.

All possible upland disposal Sites, 1,123 total, were identified by locating areas that could physicaly
accommodate the UDM volume estimated in the DMMP Phase | inventory report. The purpose of this
effort wasto identify the largest possible universe of potentid sitesfor analyss. Thelocations evauated for
this effort included dl existing landfills (commercid and private), other areas identified by previous upland
evauations (MWRA, Boston Harbor, etc.). In addition, a statewide announcement for interest from
landowners to accept the UDM was conducted to complete the comprehensive search for possible Sites
within the Upland ZSF. No detailed environmenta or socioeconomic assessmentswere performed at this
leve.

Aquatic Universe

The Aquatic ZSF for Gloucester was defined based on reasonable trangit distances from the dredging
projects, locdl jurisdictional boundaries, and evaluation of restricted use areas such as marine sanctuaries.
Based on the trangit distance criteria, the Aquatic ZSF was defined by an arc extending 10 nautica miles
(nm) (12 mi) from the entrance of Gloucester Harbor (Figure 1-3). Ten nm represented a reasonable
distance to permit two round tripsfor adisposa bargetowed at lessthan 5 knotswithin a 12-hour period.
Sites consdered further away would place an unreasonable operationa cost on projects in the Port of
Gloucester, particulaly smdler dredging projects. In addition, the zone south of 10 nm has been
extendvely screened as a result of the Boston Harbor Navigation Improvement Project (NAE and
Massport 1995). The Aquatic ZSF in Gloucester dso was bounded southerly by the Nearfield Monitoring
outfdl. To the east the Aquatic ZSF was redtricted by the limits of the basdline of the territorial seabased
on state jurisdiction and the regulatory oversght of Section 404 CWA (40 CFR Part 230.2[b]). Finaly,
the Aquatic ZSF waslimited to the south by the M assachusetts Water Resources Authority (MWRA) Deer
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Idand Wastewater Trestment Plant outfall difuser field and the” ...reasonabl e distance to permit two round
trips for adigposa barge towed at less than 5 knots within a 12-hour period” criteria of 10 nm.

Withinthe Aquatic ZSF, atota universe of 41 potentid siteswereidentified. Potential Steswereidentified
by defining areas with suitable bathymetric depressions and/or indications of a depositiona area (i.e.,
containment areas not susceptible to sorm wave currents) and existing navigationd projects. Again, no
detailed environmenta or socioeconomic assessments were performed &t thisleve.

1.2.4.2 Screening Process

The goa of the DMMP screening process was to identify the most appropriate stes for the disposd of
UDM. There were no numerical thresholds thet identified the “best” dte; rather, the DMMP screening
processwas a relationa comparison among potential Stesand types by which adetermination was made
regarding which siteis“better” than another. Therefore, the screening process was designed to assess a
wide range of potentia Sites and then, through sequentid andysis, continudly narrow the list until only the
most gppropriate sites remained. The most appropriate Steswere determined to be those that meet locdl,
state and federal permitting standards, are cond stent with Gloucester’ s harbor planning objectivesand are
capable of being implemented at reasonable cost.

The DMMP screening process consisted of three primary steps:

. Initial screen for feasibility
. Application of Site selection screening criteria
. Identification of preferred aternatives

Initial Screen for Feasibility

From the universe of potentia stes, MCZM applied ascreen for feasibility and diminated Stesthat were
clearly not suitable for disposa of dredged materid. Sites were screened out because of the surrounding
land uses (for upland sites), lack of protection from erosive bottom currents (aquatic Stes), lack of access
for the disposal type, or insufficient capacity asdiscussed in Section 4.0, aternative trestment technologies
were evauated for capabilitiesand logistical requirements of the process equipment, current and projected
costs. Because new technologies are evolving, dternative treetment technologies are carried forward as
an “open” category where practicable technologies will be assessed asthey emerge. Sites that were not
feasble digposd options were permanently eiminated from further consderation in this DEIR. Feesible
gteswere identified as Candidate Sites.
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Application of Screening Criteria

In preparation for Site selection screening, MCZM devel oped Site selection screening criteriabased onthe
United States Army Corps of Engineers (USACE) Providence River Draft Environmenta Impact
Statement (USACE, 1998). The development of these criteria was coordinated with local, state, and
federd agenciesfor concurrence. Site selection criteria were the standards by which the candidate Sites
were evauated.

Site sHection criteriawere distinguished as either “exclusonary” or “discretionary”. Exclusonary criteria
reflect a state or federd prohibition on dredged materid disposd. For example, Stellwagen National
Marine Sanctuary regulations prohibit dredged materia disposa within the sanctuary. Had any candidate
gtes been dtuated within sanctuary boundaries (none were), this exclusonary criterion would have
prohibited further evaluation of that ste. Discretionary criteria are those that determine, when gpplied as
a group, which gtes are least or best suited for dredged material disposd. For example, the potentia
impacts to finfish spawning or nursery habitat were evauated under discretionary criteria: the presence of
such habitat in a candidate Site would not automatically exclude the ste from further consderation, but
would identify thet Site as less desirable than one in which such habitat was absent. The application of
various discretionary criteria was the main component of the screening process, and it wasthe process by
which sites were compared, using the quantitative, Ste-specific information and regiond characterizations
to make a quditative decison —which Ste was “best”.

To determine whether a given ste indluded the exclusionary criteriaand to determine how it compared to
the discretionary criteria, Site specific information was developed. Data sheets were developed for each
candidate Site, listing the environmenta, socid, poalitica, and economic features of the Site.

Candidate Stes were screened under the exclusonary criteria. Those that failed were eliminated from
further review. Sites that do not have features that are exclusonary became Potentid Alternatives.
Potential Alternativeswere, then, reviewed using the discretionary criteria. Each Potential Alternative was
assgned a rdaive ranking. Sites having significant limitations received low rankings, Stes with fewer
limitations recaived higher rankings.

The result of the screening process was a continuum of Sites, from least to most gppropriate for each
disposal type evaluated. The least appropriate Sites were categorized as reserve Sites, and, asthe name
implies, were carried forward in reserve, but subjected to further andlysis. More gppropriate Sites for
dredged materid disposa were categorized as Proposed Preferred Alternatives. Proposed preferred
dternatives were presented to the City and federal agenciesfor comment. Results of the former, resulted
in refining and the identification of the Preferred Alternatives Stes  The DMMP Disposd Site screening
processis shown in Figure 1-5.

The Gloucester Harbor DMMP DEIR investigated the potentid for the trestment of UDM with dternative
trestment technologies to create materia for beneficia uses, disposa in upland and aguatic locations.
Additiondly, the DMMP evad uated potential dewatering Sites, critical to implementing dternativetreatment
technologies and upland disposd options. The following sections summearize the results of the dternative
technology assessment, dewatering, upland and aguatic Site screening.
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Alternative Technology Assessment

Alternative trestment technol ogies involve the trestment of UDM, using one or more processes, to allow
for reuse of the sediment in asafe manner in the upland environment or for unconfined open water disposd.

There are four genera types of treatment technologies, categorized based on their effect on the
contaminants of concern within the sediment:

. Destruction; the remova of contaminants from the sediment via physicd, chemicd or biologica
ents;
. aS“(:’aparati on; the process of removing contaminants from the sediment resulting in a concentrated
resdud of contaminated sediment of Sgnificantly smdler volume;
. Reduction; the process of reducing the amount of contaminated dredged materia that requires
trestment by screening sedimentsinto various particle szes, and
. I mmobilization; the fixing of contaminantsin the dredged materia which keeps the contaminants

from being released to the environment.

Fourteen (14) classes of treatment technologies were evauated within the four broad categories listed
above, involving a comprehendve survey of technology vendors. The results of the dternative trestment
technology assessment indicate that, at this time, aternative treatment technologies do not appear to be
apracticable solution to the management of UDM from Gloucester Harbor, primarily based upon cost
effectiveness and market for materias.

However, dternative trestment technologies may prove viable for smal projects, those that deal with
unique and/or specific type(s) of contaminant(s), or asan e ement of alarger UDM management technique.
Alterndtive trestment technologies are a rapidly growing and evolving field and it is very likdy that as
ongoing and future pilot and demondration projects occur, the universe of technicdly viable,
cost-competitive, and permittable aternatives may emerge.

For this reason, the DEIR carries forward dl dternative trestment technologies as "potential future
dterndives’, and specifies the various generd performance standards which dternative treatment
technologies must meet to be considered as a practicable aternative (see Section 4.5 for adiscussion of
Beneficid Use Determination (BUD) process). This flexible approach will provide a basdine from which
proponents of aternative treatment technol ogies can develop and present specific, detailed proposds, and
will dlow the state to focusitsreviews on potentialy practicable proposas. Thisapproachisbased onthe
Boston Harbor EIR/EIS. The DMMP will reevauate, on afive year cycle, the feashility of dternative
trestment technologies for UDM in Gloucester Harbor and other harbors throughout the Commonwedlth.

Dewatering Stes

All upland disposal/reuse and mogt dternative trestment technol ogiesrequire ashore-front Ste of adequate
sze and availability to dewater dredged materid prior to transport to an upland Site. A total of thirty-eight
(38) potentid dewatering stes were identified dong the shoreline from Manchester-by-the-Sea, north to
Rockport. The universe of dewatering sStesis shown in Figure 1-6.
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Figure 1-6: Candidate Dewatering Sites
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As with the aquatic and upland sites, the 38 candidate dewatering sites were subjected to a two tier
process involving the initid screening for exclusonary dte factors and a second tier screening for
discretionary factors. The exclusionary factors only gpply to the harbor sde Site requirements, al other
criteria are discretionary. The minimum Ste arearequired for aDMMP dewatering Site was estimated to
be 3.2 acres. This estimate was based on practica application of DEP policies and guidance, and a
minimum project size of 10,000 cy. None of the 38 sites were of sufficient Size, nor were the sites
practicable for dewatering dredged materid.

Upland Stes

Upland reuse and disposd dternativesinvolve the placement of UDM onland. The site can potentidly be
an exiding active or inactive landfill, or an undeveloped parcd of land. Dredged materia can potentidly
be used asdaily cover or grading/shaping materia for landfills, provided the materid meetsthephysica and
chemica specificationsfor such use. Dredged materid placed on an undeveloped parcd of land could be
managed as amonafill (landfill for dredged materid only), or could be used asfill or grading materid that
has a beneficid end use (e.g. bdl fieds, golf course), provided the physica and chemical properties of the
dredged materia permit such use. There are currently no regulations in Massachusetts, which specificaly
apply to thedisposa of dredged materid in the upland non-landfill environment. Useat active and inactive
landfills is based on the requirements and procedures described in DEP Policies COMM-94-037,
COMM-97-001 and the July 17, 2000, “ Guiddinesfor Determining Closure Activitiesa Inactive Unlined
Landfill Stes’. Mondfillsfor dredged sediment are currently regulated under the Commonwedth’s Solid
Waste Management Regulations at 310 CMR 16.00 and 19.000).

The tota universe of upland sites was subjected to aninitid feasibility screen that evauated the Ste for a
minimum capacity 10,000 cubic yards, and its compliance with setback requirements specified in the Solid
Waste Regulations. These factors dictated a minimum sSite size of twenty-five (25) acres. A totd of 270
gtesintheupland universewere smdler than 25 acresand werediminated, leaving atotd of 853 candidate
digposd stesfrom aninitia universe of 1,123 Stes.

These remaining 853 sites were then subjected to an exclusionary screening, based on factors that would
effectivdy prohibit disposd of UDM based on sate or federa laws, including the presence of: rare or
endangered species; historic or archaeologica stes or districts; and drinking water supplies. A total of
eleven(11) upland steswithin the Gloucester upland ZSF passed the exclusionary screening process. One
potentia Sitejust outsidethe ZSF boundary wasaso carried forward. Thesestesareillustrated on Figure
1-7.

Additiona discretionary screening factors were gpplied to the remaining 11 stes, including: groundwater
and surface water quaity; wetlands, accessibility; area of impact; duration of potentia adverse impacts,
habitat types, terrain; floodplains, agriculturd use; ability to contain; potentid for odor/dust/noise impacts;
consstency with local, regiond and state plans, ability to obtain permits; and cost. After the gpplication
of the discretionary screening criteria, none of the twelve (12) Sites were considered potentid preferred
dternatives.
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Agquatic Stes

Two generd types of aquatic disposa Sites were evauated for the Gloucester Harbor DMMP: confined
aguatic disposa (CAD) and confined disposd facilities(CDF). A CAD isan underwater Stewhere UDM
is deposited and then covered (capped) with a layer of clean materid to isolate UDM from the
environment. A CDF isan aguatic Stethat istypicaly an extenson of land with congtructed walls on the
three remaining Sdes. There are three genera types of CADs evauated in this DEIR:

Confined aguatic disposa/over dredge (CAD/OD) Site: an existing navigation channd is over
dredged to a depth sufficient to accommodate both avolume of UDM and acap of clean materia
without interfering with navigation (Figure 1-8).

Openwater CAD ste: CAD cdl is constructed on the ocean bottom, or UDM is deposited in an
existing depression in the ocean floor (Figure 1-9).

Adjacent to channd (ATC) site: a CAD cdll condtructed in an area immediately adjacent to a
navigation channel, where the ocean bottom may be previoudy disturbed or degraded due to the
proximity of the navigation channd and channd dredging activities.

Confined disposal facility (CDF): a CDF gite is constructed by building a wall seaward of an
exiging land feature and backfilling behind the confinement wall with dredged materid. Typicd
end-use of such facilities include port expansion and open space land cregtion (Figure 1-10).

Tidd Habitat (TH): a TH steisa CDF tha dlowstida influx, via culverts, over acontained area
of dredged materid. TH sitescan be designed to create mudflat or coastal wetland (Figure 1-11).
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Figure 1-10: Schematic of the Confined Disposal Facility (CDF) method
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Figure 1-11: Schematic of the Tidal Habitat (TH) creation method.
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A multi-step Siting processwas used to identify and screen aguatic disposal Stesfor UDM from Gloucester
Harbor. Thefirst sage of the Sting process was to define the range of disposal options by delinegting a
ZSF for Gloucester Harbor (Figure 1-12). The technica description and rationale for delinegtion of the
ZSF isfully described in Section 4.8.3.1.

A universe of digposa dtes was identified within the ZSF, based primarily on physica characteristicsand
the potentid ability to contain UDM. Additiond sites were added at the suggestions of the City Harbor
Panning and Dredging Committee. There were atota of 36 Sites at this stage of the screening process
(Figure 1-13).

Next, the containment potentia and capacity of these sites were assessed in detail, which resulted in a
reduction of candidate Stes from 36 stesto 25 possble stes (Figure 1-13). Sitesthat were: 1) located
in erosona or reworking zones, 2) in areas subject to erosve forces limiting containment potentid, or 3)
in regions that provided limited capacity were diminated from further consderation.

The 25 candidate Sites were then evaluated based on a series of discretionary criteria. They include
consderations of fisheries, shellfish habitat, coasta wetlands, navigation, and othersas described in Section
4.8.2. Thesefactors, when applied to the Stes, do not necessarily result in Stesthat are prohibited from
recaving UDM. Rather, they help identify which Stes are more conducive to accepting UDM than others.
Application of the discretionary criteriato the candidate Stes resulted in a* short-list” of thirteen potentia
disposal sites (Figure 1-14).

The thirteen potentid disposa Stes underwent a more detailed review using the aforementioned
discretionary factors. In particular, water depth, presence/absence of submerged aquatic vegetation,
proximity to inter- and subtidal resources, and ability to obtain apermit, werethe key discretionary criteria
that resulted in some Sites being placed in reserve satus. Thisresulted inanarrowing of thirteen potentia
disposa sitesto six proposed preferred disposal sites (Figurel-15).

The six proposed preferred disposa sites underwent additiona detailed study, using the discretionary
criteria. These gites, and the processthat resulted in the selection of these Sites, were presented to the City
and federd regulatory agencies for review and discusson. See Section 1.2.6 for discusson of the
identification of the preferred dternative

Summary of Disposal Alternatives Evaluated

Alternative trestment technol ogieshold promisefor future applications, but do not currently appear capable
of accommodating large-scale volumes of dredged materid. While the conceptud benefits of dterndtive
trestment technologies are Sgnificant (using dredged materia as abeneficia resource, not dispoang of as
waste), the inability of aternative treatment technologies to overcome the practica issues of cog,
production rates, Sde-stream emissons and end-market uses limits the current applicability for this
dternative. The potentia gpplication of solidification/stabilization technology for dredged materid is
discussed fully in Section 4.5.
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Figure 1-12: Gloucester Universe of Aquatic Disposa Sites
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Upland disposal and beneficid reuse dternatives did not become preferred dternatives due to limited
capacity, practicability and/or cost. While two upland sites have significant capacity, the practicability of
dteuseislow and the cost ishigh. The limited cgpacity of the remaining Stes render them impracticable
as dterndives.

Aquatic disposd dgtes fdl into three generd categories. degp-water stes, Sdem Harbor sites, and
Gloucester Harbor sites. Deep-water Sites were screened out because they were subject to erosiona
bottom currents or because of the likelihood of sgnificant impacts to groundfish resources and fisheries.
Sdem Harbor stes were screened out for lack of practicability (limited capacity for non-Salem materid,;
gteusefor Gloucester materia conflictswith the Sdem Harbor Plan, which establishesaprohibition against
use of Sdem dtes for non-Sdem materia). Gloucester Harbor sites were carried forward through the
screening because they are practicable (close to the harbor; in the genera area of exigting contaminated
sediments), cost-effective, and have associated environmenta impacts that are temporary and can be
mitigated.

1.2.5 ldentification of the Preferred Alternative

The relative merits of each proposed preferred disposal Site for accepting UDM were evauated by
comparing existing information and ste-specific fidd data  The proposed preferred dternatives were
presented to the Gloucester Harbor Dredging Subcommittee at a meeting held in Gloucester in January,
2000. Thisresultedin the selection of apreferred aquatic disposa dternative (Figure 1-16). G-Cdll-5and
G-Cell-6wererdegated to reserve statusfor severa reasonsincluding: lack of capacity, possible hindrance
to navigation in narrow draitsto Smith Cove, and potentid impactsto intertida resourcesin Smith Cove.
The remaining 4 areas (G-Cdlls 1 through 4) comprisethe preferred dternative. All four of theseareasare
needed to accommodate the anticipated dredging volume of 330,000 cy over the next 20 years.

Potential Environmental Impacts and Mitigation Measures

This section summarizes the potentid environmenta impacts and proposed mitigation measures for each
of the Preferred Alternative aquatic disposa sitesfor the Gloucester Harbor DMMP. A detailed analysis
of project impacts is included in Section 6.0 of this document. Sections 8.0, 9.0 and 10.0 include a
discusson of congtruction/management issues and potentid mitigation measures for the Preferred
Alternatives. Theresultsof theandyssconducted to assessenvironmenta impactsand potentid mitigation
messuresfor the preferred aternatives are summarized in Table 1-2. In Table 1-2, specific environmental
features are contrasted with the “no action dternative’, the dternative of not undertaking the project, to
provide abasdine for comparison. The no action dternative is described in Section4.2.  Both impacts
and mitigation measures are grouped by screening criteria for the no action dternative and preferred
dternative disposa Sites.
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Table 1-2: Potentid environmenta impacts and mitigation measures for the aguatic disposa
preferred dternative: G-Cell-1, G-Cell-2, G-Cédll-3 and G-Céll-4

AQUATIC SITES: G-Cdl-1, G-Cdl-2, G-Cédll-3and G-Cedll-4

Environmental Feature

No Action Alternative

Impact/Mitigation M easures

Sediments

No Impact

Impact: Change in substrate conditions, from soft silt
to sand.

Mitigation: Recessfinal cap material elevation relative
to existing elevation in order to encourage active
sedimentation over cap if necessary.

Sediment Transport

No Impact

Impact: no permanent impact
Mitigation: none required

Water Quality

No Impact

Impact: Short term localized, degradation (e.g.
increased turbidity) due to dredged material disposal;
Monitoring to ensure compliance with water quality
standards

Mitigation: Disposal only during favorabletidal
conditions to minimize impacts.

Benthos

No Impact

Impact: Mortality of some benthic organisms. Change
in substrate conditions will favor organisms that
prefer sand.

Mitigation: Recessfinal cap material elevation relative
to existing elevation in order to encourage active
natural sedimentation over cap, prompting natural
recolonization of benthos, if necessary.

Shellfish

No Impact

Impact: No impact to known shellfish beds (field
verification required for G-Cell-4).

Mitigation: Avoid disposal under high turbidity
conditions (e.g. unfavorable weather/tidal conditions)

Lobsters

No Impact

Impact: No impact to sedentary (early benthic phase)
life stages. Juveniles and adults will survive by
moving from disturbed area. Some mortality will occur
during dredging and disposal.

Mitigation: Per consultation with DMF and NMFS

Submerged Aquatic
Vegetation

No Impact

Impact: No resources within disposal site
Mitigation: None Required

Wetlands

No Impact

Impact: No impact to Federally designated wetlands.
Impact to State-designated Land Under Ocean from
cell construction and disposal activities

Mitigation: Allow natural sedimentation of cap.
Natural benthic recolonization expected.
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Table 1-2: Potentid environmenta impacts and mitigation measures for the aguatic disposa
preferred dternative: G-Cedll-1, G-Cdll-2, G-Cdll-3 and G-Cell-4 (continued)

AQUATIC SITES: G-Cdll-1, G-Cdll-2, G-Cdll-3 and G-Céll-4 (continued)

Environmental Feature No Action Alternative

Impact/Mitigation M easures

Finfish No Impact

Impact: Seafloor habitat will be disturbed. Potential
impact to early life history fishes.

Mitigation: Time disposal activitiesto avoid peak
spawning periods and other sensitive life stages.

Wildlife No Impact

Impact: No impact to shorebird, waterfow! or seabird
breeding habitat. No impact to shorebird foraging
habitat. Minimal impact to waterfowl, and seabird
foraging habitat. No impact to marine mammal and sea
turtle breeding or foraging habitat.

Mitigation: None Required

Endangered Species No Impact

Impact: No impact to known endangered species
habitat at disposal site
Mitigation: None required

Lobstering No Impact

Impact: Lobster habitat will be disturbed at the
disposal sites. Lobstering will be disallowed at the
sites during disposal.

Mitigation: Per consultation with DMF and NMFS.

Recreational Fishing No Impact

Impact: Fishing in an near disposal cellswill be
affected during dredging and disposal dueto fish
movement outside the disturbed area.

Mitigation: Construction activitiesto occur outside of
peak fishing season.

Navigation and Shipping Lack of disposal site
may limit dredging
activity which will lead
to shallower water
depths, affecting safe
navigation and

reducing moorings

Impact: Potential interference with commercial fishing
industry shipping.

Mitigation: Timing of disposal and cell construction
activitiesto avoid ship movements.

Land Use Lack of disposal site
may lead to loss of
water-dependent uses,
changing land use
patterns, impose
limitations on future
economic diversifica-
tion based on

commercial shipping

Impact: No direct impacts; Positive indirect impacts
resulting from maintenance of existing land use
patterns and maintenance of options for future
economic growth based on commercial shipping.
Mitigation: None required

Consistency with Gloucester
Harbor Plan

Lack of disposal siteis
not consistent with
Harbor Plan

Impact: Positive; disposal siteis consistent with
Harbor Plan objectives.
Mitigation: None required
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Table 1-2: Potentid environmental impacts and mitigation measures for the aguatic disposa
preferred dternative: G-Cdll-1, G-Cdll-2, G-Cdll-3 and G-Cedll-4 (continued)

AQUATIC SITES: G-Cdl-1, G-Cell-2, G-Cédll-3 and G-Cell-4 (continued)

Environmental Feature

No Action Alternative

Impact/Mitigation M easures

Air Quality/Noise/Odor

No Impact

Impact: AQ - temporary diesel emissions;, potential
volatilization of organic compounds; Noise -
temporary increase in disposal site noise levels; some
increase expected at nearby land side receptors; Odor-
potential odor impact from hydrogen sulfide
emanating from dredged material temporarily
stockpiled on barges.

Mitigation: AQ - use of properly operating equipment
and participation in DEP s Voluntary Diesel Retrofit
Program (VDRP), Noise- use of properly operating
and mufflered equipment, operation during daylight
hours; Odor- use limeto control objectionable odors
emanating from dredged materials

Historic/Archaeological
Resources

No Impact

Impact: Potential historic and archaeological
resources to be further investigated; impacts to
potential previously undiscovered historic
shipwrecks unlikely due to previous dredging
activities.

Mitigation: Possible discovery, recovery and/or
recordation

Recreation

No Impact

Impact: Recreational boaters temporarily diverted from
areaduring cell construction and disposal operations,
cell construction and disposal activities may drive
fish from nearby recreational fishing areas

Mitigation: None required
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Disposal Costs

In the DEIR, disposal costs were calculated for each of the preferred aternative disposal sites. The
average unit cost of disposal was cal cul ated to range between $42.92 to $45.64 per cy (total cost + UDM
disposal volume) of UDM. A range of values was caculated to take into account the potentia for the
footprints of G-Cdll-1 and G-Cdll-4 containing UDM. The cell congtruction unit costs caculated do not
indudethe cogt of dredging and transport of UDM fromindividud facilities. Table1-3illustratestheUDM
disposa volumes and costs of each preferred aternative disposa Site.

Table 1-3: Disposal capacities and costs of preferred disposal alter native sites

PREFERRED UDM DISPOSAL CELL CONSTRUCTION COSTS
ALTERNATIVE VOLUME
(Site Name) (cy) UNIT COST ($/cy) TOTAL COST
($ million)

G-Cdl -1 126,190 $39.13 - $41.95 $4.9-$5.3
G-Cdl -2 22,380 $60.49 $1.4
G-Cdl -3 22,575 $70.33 $1.6
G-Cdll -4 159,695 $39.17 - $42.81* $6.3 - $6.8
Total 330,840 --- $14.2 - $15.1
Average --- $42.92 - $45.64 ---

Notes:

1 Range of values calculated for G-Cell-1 and G-Cell-4 account for potential UDM within disposal footprints.

Lower unit cost assumes 0% UDM in cell footprint and higher value assumes 100% UDM in cell footprint.

Toillugrate the relative costs of disposa types considered inthe DMMP, estimated costs were calculated
to dispose of 1,000 cy of UDM for Gloucester Harbor for comparison purposes (Table 1-4). Therange
of unit costs caculated for the preferred dternative cells are less than the range of values caculated for
upland digposa and reuse of between $60 cy for grading/shaping materia to $117 for a new landfill to
dispose of UDM (see Section 4.7). The aguatic and upland disposal and reuse unit costs are directly
comparable, in that both vaues do not include dredging and are based upon disposa of volumes of UDM
identified in areas of potential dredging identified in the inventory.
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Table 1-4: Disposal Cost Comparison example for 1,000 cy of UDM

DISPOSAL TYPE UNIT COST? ESTIMATED
($ey) COST ($/1,000 cy)

Aguatic Disposal 2 $42.00 $42,000
Upland Disposal and Reuse - $60.00 $60,000
Shaping/Grading®
Upland Disposal and Reuse - Monofill® $117.00 $117,000
Alternative Treatment Technology* $99.00 $99,000

Notes:

1 UDM disposal costs only; does not include cost of dredging

2. Upper range of unit cost for G-Cell-4 (0-5 year planning horizon) used for aquatic disposal example.

3. Assumes reuse as grading/shaping material. Please note upland disposal of UDM may reguire amendment of

between 2 to 3 parts soil to 1 part of UDM.
4, Alternativetreatment technol ogy unit costisfor Solidification/Stabilization, theonly technol ogy demonstrating

potential feasibility for Gloucester Harbor UDM (see Section 4.5.5)

CAD Cdll Sequencing

In order to contrast the planning horizon UDM volumes requiring digposal with the preferred dterndive
disposal sites, cdll capacity cal culations were conducted to determine the extent of the predicted disposd
volumesoccupying the preferred dternative digposa Sites(see Section 8.0 for full description of conceptud
engineering conducted). By contrasting the ability of each disposd cdl to accommodate planning horizon
UDM volumes, the following potentid phasing sequence was devel oped:

. G-Céll-4 - FiveYear Planning Horizon

. G-Cell-1 - Ten Year Planning Horizon

. G-Ceéll-3 - Fifteen Year Planning Horizon
. G-Cell-2 - Twenty Year Planning Horizon

Currently, it isenvisioned that each of thefour disposa cellswould be open for one dredging season within
afiveyear window. Thedredging window, asspecified by DMF and DEP, isusudly from latefdl to spring
and is designed to avoid the sengtive life stages of important fish and shellfish species.  Therefore,
excavationof the cels, placement of the UDM within the cells, and capping of the cellswould likely occur
within aperiod of lessthan Sx (6) months.

Thefiveyear duration of each phaseisintended to provide ample notice of availability of adisposd facility,
providing facilitiesan opportunity to securethe necessary permitsand funding to conduct dredging projects.
This planned opening of a disposal facility on a regular basis should aso provide opportunities for
coordinating various harbor projects.
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The results of the conceptud engineering exercise and the disposal cdll phasing were presented to the
Dredging Subcommittee. Based on the Subcommittee’ sreview and discussion, the City’ s preference for
use of the preferred dternative disposal cdlsis asfollows:

. G-Ceéll-4 - Five Y ear Planning Horizon
. G-Cell-2 - Ten Year Planning Horizon
. G-Ceéll-3 - Fifteen Year Planning Horizon
. G-Cell-1 - Twenty Year Planning Horizon

Thefirgt scenario described aboveis based upon matching the projected volumes of UDM identifiedinthe
dredging inventory with the estimated cell capacities, based upon the current configurations. Both the
DMMP s and the City’s preference is to use G-Cdll-4 to accommodate the UDM volume identified for
the 5 year planning horizon, the planning horizon projection with the greetest leve of confidence. Asthe
DMMP movesinto the 10, 15 and 20 year planning horizons, the level of confidencein the projectionsare
less cartain. The City’'s preferred gpproach will determine the design and location of the CAD cdls as
additiond dite specific dataiis developed and out-year disposa volumes are determined.

Inthe FEIR, detailed Site specific datawill be collected for the G-Cdll Stes. These datawill be examined
and revised cell capacities will be calculated based upon ste-specific data and engineered designs. The
results of the finad design of the disposal cdls will take into account the City’s cdll phasing preference in
developing the both the configuration of the find dternative disposal cell footprints and the phasing
sequence proposed in the FEIR.

Required Permits and Approvals

Development of any of the preferred dternative disposal Steswill require permitsand gpprovasfromlocd,
date and federd regulatory agencies. Table 1-5 provides alisting of the required permits and gpprovas
for each of the three Preferred Alternatives. A complete analysis of the permitting requirements and
specific regulatory standards for each of the permitting and gpprova programsisincluded in Section 7.0
of thisDEIR.
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Table 1-5: Potentid local, Sate and federa permits and gpprovas

JURISDICTION

PERMIT/
APPROVAL

AGENCY

AQUATIC DISPOSAL

G-Cells, 1-4

FEDERAL

Section 10

Permit - Review of projects
in navigable waters of the
United States

Corps of
Engineers

Section 103

Permit - Approves transport
of suitable dredged material
to ocean disposal site

Corps of
Engineers

Section 404 Permit -
Determines compliance with
guiddines for discharges of
dredged or fill materialsinto
waters of the United States

Corps of
Engineers

STATE

MCZM Consistency
Concurrence - Evauation of
aproject’s consistency with
MCZM'’ s policies and
management principles

MA Coastal Zone
Management

MEPA Certification on
DEIR and FEIR -
Decisions of Secretary of
Environmental Affairson
DEIR and FEIR and
compliance with MEPA

MA Environmental
Policy Act

Chapter 91 License -
Approves
structures/activities below
mean low water mark

DEP: Division of
Wetlands & Waterways

Water Quality

Certification - Controls
impacts to water quality and
determines compliance with
state water quality standards

DEP: Division of
Wetlands & Waterways

LOCAL

Wetlands Order

of Conditions- Protection
of Wetland Resource Area
and compliance with WPA
performance standards.

Local Conservation
Commissions

Notes: Concurrence required for construction and operation of dewatering site. Structural or use changes associated

with harbor-side dewatering may require approval.
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1.2.6 Next Steps

The next key milestone in the DMMP Planning processis the development of the FEIR. After public and
agency comments are received on this DEIR, and incorporated into the scope of the FEIR, the next phase
of the DMMP will commence. The objective of study for the next phase for the Gloucester Harbor
DMMPisto callect, andyze, and report Ste-gpecific information regarding geologicd, hydrodynamic, and
biological conditions a the preferred dternative Sitelocations. Approval of these sitesby federd and sate
regulators, the City of Gloucester, and the generd public requiresthe collection of additiond environmenta
data to ad in the assessment of each Ste's suitability. In addition to the collection of Ste-specific
environmenta data, key management and policy issues will dso be evauated.

1.2.6.1 Disposd Site Monitoring Plan

A disposd ste management and monitoring plan (* management plan™) will be developed by a Technical
Advisory Committee (TAC) composed of local, sate, and federd interests. The purpose of amanagement
planis to determine the specific actions and responsibilities necessary to ensure that disposa Ste use
protects human and environmental health and resources. A management plan addresseswhere, when, and
how a disposal ste can be used, what kind of short and long-term monitoring will be required, and
edtablishes who isresponsiblefor every aspect of Ste use, management, and monitoring. The management
plan will dso determine what kind of materid can be safdy disposed of, and what testing may necessary
to determine the nature of the material proposed for disposa.

MCZM anticipates that comments from the City on this DEIR will recommend the appropriate local
membership for the TAC. For the recent dredging project in Boston Harbor, the management plan was
developed by a TAC composed of a core group of City representatives, state and federal agencies,
scientigsfrom UMASSand MIT, and environmenta interest groups, and was open to any members of the
public who wished to participate. This model may be appropriate to consder for Gloucester.

It isimportant to note that (1) thefind, gpproved management plan will bethe basisfor thelocd, state and
federal permits required for use of the digposd stes; and (2) no find gpprova for any digposa Sites will
occur until amanagement plan is developed, presented for public comment in the FEIR, and approved by
the City, state and federd regulatory agencies.

1.2.6.2 CAD Cdl Best Management Practices

MCZM isdeve oping Best Management Practices(BMPs) for CAD of UDM in Gloucester Harbor based
on the experiences and data from the Boston Harbor Navigation Improvement Project (BHNIP). The
BMPs will be developed to be applicable as 1) stand aone guiddines, 2) the basis for new dredged
materiad disposd regulations, and 3) the basisfor site management recommendationsinthe DMMP FEIR.
The BMPs will be developed to meet sate and federal water quality criteria and standards under CWA
S. 404, 314 CMR 9.00, other gpplicable regulations.
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The BMPswill be desgned to be effective regulatory tools, where ‘ effective’ means:

. Appropriately protective of resources and uses,

. Cogt-effective;

. Yield unambiguous results to the maximum extent practicable;

. Contribute directly to performance review (decision-making); and
. Applicable by non-specidist regulatory agency daff.

MCZM is dso developing amode Water Qudity Certificate (WQC) building upon the experiences of the
BHNIP. This WQC will be applicable to future CAD projects for UDM. The WQC will include
provisons for basdine monitoring and monitoring both during and post congtruction. Boththe CAD BMPs
and model WQC are being developed in coordination with the gppropriate state and federal agencies.

1.2.6.3 Site-Specific Environmenta Data

The expected impacts of the preferred dternative disposal sites were evaluated in this DEIR based upon
the following: ste-gpecificinformation gathered during the DMMP process; previousstudiesof Gloucester
Harbor and the north shore region; studies done at other New England ports (e.g. Boston Harbor) and
disposa stes, and laboratory studies of the effects of dredging and related activities. While the selection
of the preferred aternativein thisDEIR issupported by the above data, the DEIR recogni zesthat additional
gte-gpecific information is needed to complete the MEPA process and subsequent federd and Sate
permitting. Thefollowing Ste-gpecific effortswill be undertaken in support of continuing the MEPA and/or
permitting processes to develop find engineered designs:

Geotechnica borings to confirm depth to bedrock and determine side dope sability;
Macrobenthic sampling and identification

Current meter measurements and basic water column chemistry

Dredging and disposa event moddling and hydrodynamic andlyss

Underwater archaeologica surveys

Physca and chemicd andlyss of G-cdl surficid sediments

DO OO OO

Alsointhe FEIR, the deve opment of long-term management strategy for UDM disposd will involvefurther
sudy of: /dte ownership/fees, Ste operationg/management, liability and insurance.
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